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Abstract
Herein, we report a case of a gastrointestinal stromal tumor (GIST) at the esophagogastric junction (EGJ) that was
successfully treated by a laparoscopic wedge resection (LWR) after dissection of the seromuscular layer around the
tumor to prevent postoperative deformities and stenosis of the EGJ. Subsequently, the abdominal esophagus was
wrapped by the gastric fornix according to Dor’s method in order to prevent reflux esophagitis after surgery.
A 71-year-old female patient was admitted with a diagnosis of a GIST (23 × 20 × 20 mm) at the EGJ. We performed
the abovementioned operation.
Gastroduodenal endoscopic examination revealed no deformity or stenosis of the EGJ at 6 months after the operation.
The patient has not experienced any reflux symptoms. Tumor recurrence was not noted 26 months after the operation.
This procedure is useful in preventing the deformity and stenosis of the EGJ as well as postoperative reflux esophagitis.
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Background
Gastrointestinal stromal tumor (GIST) is the most co-
mmon mesenchymal neoplasm of the gastrointestinal
tract. About 60 % of all GISTs occur in the stomach,
30 % in the small intestine, and 10 % in the esophagus,
colon, and rectum [1]. The malignant potential of GISTs
is classified according to tumor size and mitotic activity
[2–4]. Surgical resection is the standard treatment for
GIST. The frequency of lymph node metastasis in GIST
is low [5]; therefore, local resection without lymph node
dissection is commonly used as the standard treatment
for GIST.
Recently, laparoscopic wedge resection (LWR) is being
performed with greater frequency for the treatment of
GIST of the stomach because it is less invasive than
other procedures. Furthermore, single incisional laparo-
scopic local gastrectomy for gastric GIST has been reported
[6]. However, as much of the normal gastric wall around
the tumor may be removed in LWR for GIST, severe
deformity and stenosis of the stomach and disturbance
of gastric function often occur after LWR, especially
for GIST at the esophagogastric junction (EGJ). Re-
cently, combined laparoendoscopic approaches, such as
laparoscopy-endoscopy cooperative surgery (LECS) and
endoscopic full thickness resection (EFTR), have been
developed in order to prevent postoperative deformities
and stenosis of the EGJ [7–9].
We report a case of a gastric GIST at the EGJ that was
successfully treated by LWR with Dor’s fundoplication after
dissection of the seromuscular layer around the tumor.
Case presentation
A 71-year-old female patient was admitted to our hos-
pital with a gastric mass incidentally identified by gastro-
duodenal endoscopic examination during screening. No
physical abnormalities were observed. Laboratory tests
including hematologic and biochemical analyses revealed
no abnormalities.
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A gastroduodenal endoscopic examination revealed the
presence of a submucosal tumor at the greater curvature
of the EGJ (Fig. 1a). An enhanced computed tomography
scan revealed a solid mass (23 × 20 mm) with a smooth
margin and hypervascularity in the gastric wall at the EGJ
(Fig. 1b, c). Examination by endoscopic ultrasonography
showed the presence of a hypoechoic submucosal nodule
at the greater curvature of the EGJ. A fine-needle aspir-
ation was performed, and the pathologic diagnosis of the
submucosal tumor was a possible gastric GIST.
We performed LWR after laparoscopic dissection of
the seromuscular layer around the tumor to prevent post-
operative deformities and stenosis of the EGJ. Our proced-
ure minimized the area of the gastric wall to be removed
and did not expose the peritoneal cavity to any intragastric
content (Fig. 2).
After a 12-mm trocar was placed at the umbilicus, the
laparoscope was inserted into the abdominal cavity. Under
laparoscopic view, two additional ports (10 mm) were
placed at both outer edges of the right and left abdominal
rectus muscle in the upper abdomen and one additional
5-mm trocar was inserted in the subcostal region. The
tumor was easily identified at the EGJ as a protruding mass
covered with adipose tissue. Mobilization of the EGJ was
accomplished laparoscopically. We exposed the anterior
wall of the abdominal esophagus and revealed a tumor at-
tached to its left wall. We isolated the adventitia of the ab-
dominal esophagus and seromuscular layer of the stomach
and identified the tumor base (Fig. 3a). After dissection of
the seromuscular layer around the tumor, the tumor was
able to be lifted using atraumatic grasping forceps.
The LWR for the gastric GIST was performed with an
Endo GIA linear stapler (Endo GIA™ tri-staple, with two
purple cartridges) (Fig. 3b). Then, the exposed front sur-
face of the abdominal esophagus was wrapped by the gas-
tric wall of the gastric fornix according to Dor’s method to
reinforce the dissected part of the EGJ and prevent reflux
esophagitis (Fig. 3c).
The resected specimen was extracted through the um-
bilical trocar site using an Endocatch bag. The operation
Fig. 1 a Gastroduodenal endoscopy revealing the presence of a submucosal tumor at the greater curvature of the esophagogastric junction. b, c The
enhanced computed tomography (CT) scan shows a smooth-outlined hypervascular solid mass (23 mm × 20 mm) in the gastric wall at the
esophagogastric junction (arrow)
Fig. 2 Schema of LWR. a Seromuscular layer was dissected. b Mucosal layer was cut by linear stapler
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time was 171 min. Gross findings of the tumor resected
by LWR showed that the tumor capsule was neither in-
jured nor ruptured during surgery.
By pathologic examination of the resected specimen,
the tumor was diagnosed as a gastric GIST with a neg-
ative margin. The dimension of the tumor was 26 × 24 ×
24 mm. The tumor was found to be composed of spindle-
shaped tumor cells. Immunohistochemical examination
showed that the tumor cells were strongly positive for
CD34, c-kit, and DOG1; a weakly positive for alpha-
smooth muscle actin; and negative for S100. The mitotic
count was just 1/50 HPF; therefore, according to the
Fletcher Risk Table, the GIST was classified as a low-
risk malignancy.
There were no postoperative complications, and the pa-
tient was discharged per her request 10 days after the oper-
ation. Gastroduodenal endoscopic examination revealed no
deformity or stenosis of the EGJ at 6 months after the oper-
ation (Fig. 4). The patient has not experienced any re-
flux symptoms. Furthermore, there was no evidence of
GIST recurrence by either abdominal ultrasonography
or computed tomography during the 26-month follow-
up period.
Discussion
GISTs originate from the gastrointestinal wall as submuco-
sal tumors. In GIST, the frequency of lymph node metasta-
sis is low. LWR is commonly used for the treatment of
gastric GISTs because it is less invasive than open surgery
[3]. Despite this, the size of specimen resected by LWR is
larger than that resected in open surgery because of tech-
nical limitations in wedge resection of the gastric wall by
use of a linear stapler. Hence, postoperative complications
of severe stenosis and deformity of the stomach could
occur after LWR. Furthermore, when the GIST is located
at the EGJ, postoperative complications that disturb food
Fig. 3 a The adventitia of the abdominal esophagus and seromusucular layers are separated in order to view the tumor base. b Once the tumor
is mobilized, a laparoscopic wedge resection of the gastric lesion is performed with an endo GIA linear stapler (Endo GIA™ tri-stapler, with two
purple cartridges). c The fornix is wrapped around the abdominal esophagus following Dor’s procedure in order to reinforce the resected portion
and prevent reflux
Fig. 4 A gastroduodenal endoscopy 6 months postoperation shows
the absence of stenosis in the esophagogastric junction
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flow and cause reflux esophagitis occur after LWR. Thus,
LWR as a surgical strategy for gastric submucosal tumors
close to the EGJ is still controversial.
Three issues must be resolved for LWR to become the
standard procedure for GIST close to the EGJ: (1) how
to prevent the disturbance of food flow after LWR, (2)
how to protect the abdominal cavity from exposure to
intragastric contents during the procedure, and (3) how
to prevent reflux esophagitis after the procedure.
With LWR for GISTs close to the EGJ, the resected spe-
cimen tends to be large because of limitations in the ma-
nipulation range of the stapling device. The primary goal
of surgical treatment for GISTs is to achieve resection of
the tumor with a negative margin [10]. Recently, com-
bined laparoendoscopic approaches, such as LECS and
EFTR, have been developed to avoid stenosis and deformity
of the gastric cardia after surgery [7–9]. In addition, percu-
taneous endoscopic intragastric surgery (PEIGS) has been
reported for gastric submucosal tumors [11]. These surgical
procedures may be useful for intragastric growth-type GIST
located at the posterior wall. In our case, the GIST showed
extragastric growth and was located at the EGJ. Therefore,
we performed LWR after dissecting the seromuscular layer
around the tumor to prevent severe stenosis and cause as
little deformity to the EGJ as possible.
Both combined laparoendoscopic approaches and PEIGS
involve the risk of exposing intragastric contents to the ab-
dominal cavity. These intragastric contents may contain
malignant cells and bacteria. Waterman et al. reported
a case of peritoneal dissemination of GIST during sur-
gery [12]. Therefore, for the treatment of GIST close to
the EGJ, we used the LWR procedure in which both re-
section of the gastric wall and suturing were performed
at the same time to prevent the dissemination of malig-
nant cells.
The additional surgical procedure to avoid reflux esopha-
gitis after LWR becomes necessary when the GIST is lo-
cated adjacent to the EGJ. After resecting the tumor at the
EGJ, the cardiac sphincter system and the angle of His may
be destroyed. In our case, the muscle layer of the abdo-
minal esophagus was exposed to mobilize the GIST. We
wrapped the front surface of abdominal esophagus with
the gastric wall of the gastric fornix, and Dor’s method,
rather than Nissen’s or Toupet’s method, was used to
reinforce the exposed front surface of the abdominal
esophagus and to prevent reflux esophagitis. The patient
did not experience any reflux symptoms after surgery.
Conclusions
Herein, we report the case of a gastric GIST at the EGJ
that was successfully treated by LWR after laparoscopic
dissection of the seromuscular layer. This procedure is
useful for the treatment of GISTs at the EGJ.
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